
On the Evaporative Efficiency of.Martin's Boilers. g ~  

The back pressure which I have allowed on the "Differential" system, 
(Equation No. 10,) is 14 |bs. to the square inch, and if that be not sufli. 
eient, any amount that can be required to give greater heat to th~ upper 
part of the condenser is easily attainable so as to generate the requisite 
force of steam for the blast. This point is of considerable importance, 

a n d  forcibly illustrates the flexibility of the system, the universality of its 
application having, it is hoped, been established before. 

And thus, I launch my barque on the ocean of public opinion, asking 
for it only the favor of an impartial consideration. 

For  the Jou rna l  of the  F r a n k l i n  Ins t i tu te .  

On the Evaporative E~ciemy of .Martin's Vertical Tubular Boilers. 
By J. VAUGHa~ MERRICK. 

The machinery of the United States Steamship Susquehanna, has re- 
cently been thoroughly refitted and furnished with four new boilers of 
the above description, by Merrick & Sons, Philadelphia. The boilers 
are of iron with brass tubes and have the following general dimensions : 

L e n g t h  of each boiler, (a thwar t sh ips , )  I i  feet. 
Brcad th  " " (fore and aft ,)  15 " 
Leng th  of vessel occupied by four boilers, . 31 " 8 inches .  
Bread th  " " and fire-room, 8 i  " 

Tile fire-room is between the two pairs  of boilers, the 
furuaces  f i r ing a thwar tsh ips ,  and the flues del iver ing 
into one ch imncy ,  each boiler  l ia~ing one-fourth of a 
s team drum.  
H e i g h t  of  boilers exclusive of s team drum, 13 " 6 inches ,  

" " inclus ive  " . 15 " 10 " 
Cub i ca l  space occupied by all the boilers and fire- 

room, be ing  the content  of a paral lelopipeden included 
wi th in  the  above c i rcumscr ib ing  lines, t h rowing  off the 
s team drum,  wh ich  is be tween  decks, 13240 cubic  feet. 
N u m b e r  of furnaces  in all boilers, 20. 
Brcad th  " " each. 2 feet 5 inches.  
L e n g t h  " " ~* 7 ~ 
Grate  surface area  in a l l ,  . 388 sq. ft. 
N u m b e r  of tubes in  all boilers, 5480. 
Leng th  (or  heigt~t) " 36 inches.  
D iame te r  (outs ide)  of the tubes,  . 2 " 
.Heating surface in furnaces and  back connexious  up to tubes,  ! 614 sq. feet. 

" " tubes, . • 8508 " 
" " tube boxes and conriexions to smoke 

ch imney ,  1581 u 

To ta l  hea t ing  surface in all  boilers, 11,703 " 
Propor t ion  of the same to gra te  area, 34'6 to 1.00 
F lue  area  or calor imeter  between tubes in nil boilers, 42 square feet. 
Propor t ion  of the same to gra te  area, 1 to 8 " " 
D iame te r  of  smoke  ch imney,  . . 8 feet. 

" ven t i l a t ing  ch imney  wi th in  and concentr ic  
wi th  it, . 2 " 

Area  of a n n u l a r  space or ch imney,  47"12 
Propor t ion  of the same to gra te  area, 1 to 7"4 

The boilers have water bottoms, with not less than 6 inches of water 
space at any point ; back of the furnaces these bottoms rise to the back 
connexions : the tube boxes are above the furnaces, anti rise slightly to 
the front end of the boiler, where they enter the front ¢onnexions. The 
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boilers are of g-and ~-ineh best American plates, double riveted and 
caulked inside and out, throughout, and are well braced. The weight of 
all four, when empty, is 255,{)00 pounds. Their total weight when filled 
to the working level, is 440,000 pounds. 

To test the economical evaporative efficiency of this form of boiler, 
an experiment was made on the 13th of March last, in the presence of 
several engineers.of the Navy, the conditions and results of which were as 
follows : 

7/'too boilers only, were used, and the dampers were nearly closed. 
The coal used was Anthracite, and. of an inferior quality. The en- 

gines are fitted with Stevens' cut-off, which was adjusted and perma- 
nently fixed to cut off as follows : 

Port  engine, one end 3'88 ~tarJ~ard engine, ~ne end g'60 
" 4"12 " 3.35 

Average per indicator card, with full ithro~tle, 3'97 feet 
Adding to this the average clearance at each end of the 

cylinder, and including, also, t'he steam passage, &c., 
between valves and cylinder, equal to 23,820 cubic 
inches, or the area of the cylitader by 6"05 ~ inches 
of stroke, or "504 feet. 

Average length of cylinder, filled at  each single stroke, 4.47~ " 

Preserving the same level of water in the boilers, and (as nearly as could 
be ascertained) the same quantity of coal in the furnace, or about the 
same fires, and maintaining the same pressure of steam, 4200 pounds of 
coal were consumed, and 1615 revolutions, made and noted by register, 
the duration of the experiment being 3 hours 57 minutes. During this 
time, eleven double ear~Is were taken on the two engines, which showed 
a mean pressure of steam entering the cylinders during that part of the 
stroke over which steam was adm~itted of 

18.99 pounds, Port engine, Total pressu,re. 
21.81 " Starboard " ', - 

of  which (Pambour) the volume is 1257. 
Hence, the water evaporated during the experiment was as follows: 

the two cylinders being 70 inches diameter=26-71 square feet area. 
26"71×4.474× 1615×4 

1257 x 6"2"5= 38,372 pounds water, 

which being evaporated by 4"200 pounds coal, gave 9'137 pounds of 
water per pound of fuel. 

The temperature of the hot-well, was 89~ ~, and of the feed-water en- 
tering the boiler at (probably) 85 o. 

F R A N K L I N  I N S T I T U T E .  
k 

Proceedings of lhe Slated .Monthl;.Meeti~g, .~ril 17th, I856. 
John Agnew, Vice President, in the chair. 
John l ~. Frazer, Treasurer. 
lsaae B. Garrigues, Recording Secretary. 

* Th i s  enormous amount  is taken from actual measurement ,  and is in a great measure 
inc ident  to the form of engines (inclined) with. which the ship is supplied. 
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The minutes of the last meeting were read and approved. 
Letters were read from Th. Lawson, Surgeon General, United States 

Army, and from the American Institute of the City of l~ew York. 
Donations were received from the Commissioners of Patents; and the 

Statistical Society, London; M. Hector Bossange, Paris, France; The 
Regents of the University of the State of New York, and William J. 
~i'Alpine, Esq., Albany, New York ; Hon. Job R. Tyson, United States 

r ~  T Congress, and Ih. Lawson, Surgeon General, U. S. A.,Washington, D. 
C.; Prof. William Chauvenet, Annapolis, Md.; The American Institute, 
City of New York ; 'rile Young Men's Library Association, Cincinnati, 
Ohio ; and from Messrs. W. Jones, Dr. H. Hartshorne, Dr. L. Turnbull, 
and Frederick Graft, Philadelphia. 

The Periodicals received in exchange for the Journal of the Institute, 
~'ere laid on the table. 

The Treasurer read his statement of the receipts and payments for the 
month of February. 

The Board of Managers and StandingCommitteesreported their minutes. 
Candidates tbr membership in the Institute (:3)were proposed, and 

the candidates proposed at the last meeting (5) were duly elected. 
Mr. Washington Jo~aes exhibited a cushion life-preserver, invented 

by Mr. George b~ried, Jr., of this city. The cushion is of the usual form 
adapted for chairs, benches, settees, sofas, and other similar articles of 
furniture used on steamboats and other vessels. 

The cushions are stuffed partially with cork shavings, and partially 
with hair or other soft substance, the cork being.packed into the lower 
portion of the cushion, and being divided by a piece of muslin, or other 
suitable fabric, from the softer material in the upper portion. The ex- 
terior of these cushions may be made of oil cloth, leather, india-rubber, 
cloth, or other suitable material, to which ~uitable bands orstraps are 
fastened, for securing the who]e to the breast when used as a life preserver. 

Mr. Fried has furnished the boats of the West Jersey Ferry Co.~with 
his cushion life-preservers, and has taken the necessary steps for procur- 
ing letters patent. 

Mr. H. Howson exhibited a model of an improved axle-box for loco- 
motives and cars, for which a patent was granted to Mr. D. R. Perkinpine~ 
of this city, in March last. The novelty of this invention consists in the 
front and bottom of the box being readily removed in one piece, allow- 
ing the journals to be easily examined and cleansed, and the oil reservoir 
to be removed and replaced with facility. 

Mr. Howson, also, exhibited a very ingenious apparatus for removing 
the cut grain or grass from harvesters, invented by Samuel Conafort, Jr.~ 
and patented in March last. It consists in the employment behind the 
cutter bars of harvesters, of a grated platform, and a radial grating. To 
the former a vertical reciprocating motion is imparted, and to the latter 
a radial as well as tilting motion; these motions being produced by means 
of inclined planes, levers, rods, and cranks, operated from any moving 
part of the machine, ]?he radial grating and grated platform are so ar- 
ranged and operated, that the grain or grass falling on the latter, may by 
means of its vertical reciprocating motion, be deposited on th e former, 
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xvhich, by its radial movement, conveys it to one side of the machine, 
and by its tilting movement turns it over on to the ground. The whole 
is designed for the purpose of avoiding the friction produced by the use 
of automatic rakes, usually employed for effecting the same purpose. 

Mr. Howson, also, exhibited a drawing of the boiler of the late steam 
ferry boat ".New Jersey." Mr. H. remarked, that the drawing was made 
from a sketch furnished by Mr. Allen, the Superintending Engineer of 
the Ferry Company; that he had examined the boiler minutely, and 
found the fire-box in a most dilapidated condition, with such a mass of 
bulges, and patches, that it was perfectly miraculous how it stood the 
pre~ure required. At the back, the fire-box communicated with two 
flues, and these, with four upper circular return flues leading to the chim. 
ney. Between the two lower titles, was a water space, or leg, in which 
two leaks were discovered. Mr. Howson, observes, that the situation 
of this leg was such, that no circulation of water could there take place, 
and that, consequently, sediment was likely to collect there to a danger- 
ous extent; that the heat from the filrnace, together with corrosion, had 
caused the leaks. The water escaping through these leaks, was in- 
stantly converted into steam, which filling the flues, forced the flame from 
the fire either through the doors, or through the grate bars, upwards in 
front of the boiler, and instantly ignited the wood work above. 

Prof. Frazer concurred in Mr. Howson's remarks as to the origin of 
the fire on the steamboat .New Jersey ; and said that the flame in front 
of the boiler, would, under such circumstances, be of a blue color, as 
described by the witnesses at the Coroner's inquest. 

The Vice President, Mr. Agnew, who, bythe desire of the Coroner, had 
examined the boiler in conjunction with Mr. Howson and Mr. J. L. Kite, 
exhibited a piece of iron, which he had broken from the edge of the leak, 
and also agreed with Mr. Howson, as to the origin of the fire. 

Mr. F. De B. Richards presented for examination tv]o eork models 
- -one  of the Temple of Neptune at Pcestum, the other the Sybil Tem- 
ple of Tivoli. Pcestum, the ancient name of which was Posidonia, is of 
early origin, and but little is known of its history ; it was a Greek city, 
which is proven by the existing monuments, most conspicuous of which 
of the Neptune Temple, it is in fine state of preservation, having been built 
is a calcareous stone from the adjacent mountain ; the dimensions are as 
follows : length 195 feet, 4 inches, breadth 78 feet, 10 inches, columns, 
including capitals 25 feet, 11 inches, diameter of columns 6 feet, 10 
inches. 

The Sybil Temple at Tivoli, near Rome, is most beautifully situated 
upon a projecting ledge of rocks overlooking the fails, and the valley 
beyond. It is a circular building 21 feet, 6 inches, in diameter, around 
which is an open portico, in which originally there were 18 columns, 
10 of which remain. It is built of Traverline, which is beautifully re- 
presented in the cork model. 

The plates, &e., exhibited, are in terra-cotta; they are perfect fac- 
similes both in color and design, of the Etruscan ware found at Pompei. 


